Abstract: Various theoretical and experimental aspects of the (e,e'p) reaction are discussed. Performance of the NIKHEF-K apparatus is described and illustrated with spectral functions for the (e,e'p) reaction on 12 C, 27 A1 and 51 V nuclei.
I. INTRODUCTION
In the past years a large amount of data has been collected on protonhole states in nuclei from reactions with hadronic probes, e.g. (d,t), (t,a) and (p,2p). The Saclay work on the (e,e'p) reaction has also contributed /l/ to our knowledge of these hole states. However, the (e,e'p) reaction was hampered by a limited energy resolution of about 1 MeV and by low cross sections caused by the weakness of the electromagnetic interaction. Consequently attention has been focussed mostly on integral properties /2/ (spectroscopic factors, sum rules) with a few exceptions for light nuclei /l/. With the presently available (e,e'p) instrumentation /3/ at NIKHEF-K a missing-energy resolution of 200 keV is attainable, comparable to that of hadronic reactions.
In various aspects the (e,e'p) reaction is advantageous over the hadronic reactions. Firstly, the final-state interaction (FSI) between proton and residual nucleus produces only a small distortion /4,5,6/ while the absorption (typically 30-70 % in the cross section) is practically constant over a large region of the spectral function. This contrasts with the situation in hadronic reactions where these effects are large and sensitive to the choice of various parameters of the optical potential /7,8,9/. Moreover small changes in the radial shape of the bound-state wave function cause large variations in the deduced spectroscopic factors /I0,ll,12/. In addition the weakness of the electromagnetic interaction makes two-step processes considerably less important. Thus a more straightforward analysis of the hole strength in terms of spectroscopic factors is possible. This will play an important role at high excitation energies, where the contribution of such processes in hadronic reactions may be dominating /13/. Finally the off-shell electron-proton cross section, which enters in the analysis of (e,e'p) processes, is accurately known from quantum electrodynamics /14,15,16/, whereas its hadronic equivalent is subject to much more uncertainty /17/. These advantages enable one to map out the momentum densities of each final state and to compare them directly with single-particle wave functions in momentum space /18/.
The disadvantage of lower cross sections in the (e,e'p) reaction has partly been overcome /3/ by a good coincidence-time resolution (< 1 ns)
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JOURNAL DE PHYSIQUE and a l a r g e d u t y -f a c t o r beam (a few p e r c e n t ) , Thus t h e beam c u r r e n t can be l a r g e w h i l e k e e p i n g t h e r a t i o of a c c i d e n t a l -t o -r e a l c o i n c i d e n c e e v e n t s low. F i n a l l y we mention t h a t t h e ( e , e t p ) r e a c t i o n h a s no j -s e l e c t i v i t y , t h a t i s o n l y t h e 2-value o f t h e p r o t o n t r a n s f e r c a n b e d e t e r m i n e d from t h e shape o f t h e momentum d e n s i t y . T h i s i s done i n a modeldependent way, a s i s t h e c a s e i n h a d r o n i c r e a c t i o n s . However, r e a c t i o n s t h a t employ p o l a r i z e d p r o j e c t i l e s ( e . g . t h e ( h ,~) r e a c t i o n /19/) have t h e p o s s i b i l i t y t o d i s c r i m i n a t e between knock-out from s t a t e s t h a t a r e s p i n -o r b i t p a r t n e r s ( j = 2 ? P ) . These r e a c t i o n s a r e t h e r e f o r e of a t least complementary i n t e r e s t , and should be employed in the (ee'p) data interpretation.
Below we g i v e some e l e m e n t a r y c o n s i d e r a t i o n s on t h e ( e , e l p ) r e a c t i o n ( s e c t i o n 2) and i t s k i n e m a t i c s ( s e c t i o n 3 ) . T e c h n i c a l d e t a i l s and d a t a a n a l y s i s p e r t a i n i n g t o t h e NIKHEF-K a p p a r a t u s a r e p r e s e n t e d i n s e c t i o n s 4 and 5. Our p r e l i m i n a r y r e s u l t s f o r a few n u c l e i a r e d i s c u s s e d i n s e c t i o n 6 .
THE ( e , e V p ) REACTION
A diagram o f t h e r e a c t i o n A ( e , e t p ) B i s i l l u s t r a t e d i n f i g . 1 i n P l a n e Wave Impulse Approximation (PWIA). I n t h i s f i r s t -o r d e r approach /18/, which s u f f i c e s t o e n l i g h t e n t h e main c h a r a c t e r i s t i c s o f t h e (e , e ' p ) S e c h n i q u e , one d e s c r i b e s $he incoming (eo,e) and s c a t t e r e d (e;,e1 ) e l e c t r o n s by p l a n e waves. The v i r t u a l photon (o,2j) i s exch2nged w i t h a " q u a s i -f r e e " p r o t o n ( p o , p ) a l s o d e s c r i b e d a s a p l a n e wave. Distortion o f t h e e l e c t r o n waves i n t h e n u c l e a r Coulomb p o t e n t i a l and d i s t o r t i o n ( a b s o r p t i o n ) o f t h e knocked-out p r o t o n by t h e r e a l ( i m a g i n a r y ) part o f t h e s t r o n g p o t e n t i a l of t h e r e s t n u c l e u s ( B ) a r e t h u s n e g l e c t e d i n PWIA. The i m p o r t a n t q u a n t i t y t o be e x t r a c t e d from The s p e c t r a l f u n c t i o n S c o n t a i n s t h e n u c l e a r -s t r u c t u r e i n f o r m a t i o n . F o r example i n a s i m p l i f i e d s i n g l e -p a r t i c l e s h e l l model i t can be e x p r e s s e d a s a sum o v e r s i n g l e -p a r t i c l e energy-momentum d i s t r i b u t i o n s where P* measures t h e o c c u p a t i o n p r o b a b i l i t y o f t h e s i n g l e -p a r t i c l e s t a t e l a > = I n l j > and @ i s i t s wave f u n c t i o n i n momentum s p a c e
F i g . 2 g i v e s an example of t h e s p e c t r a l f u n c t i o n f o r t h e r e a c t i o n 1 6 O ( e , e ' p ) l S~ measured a t S a c l a y /38/. ~t c l e a r l y shows p r o t o n knocko u t from t h e 1~3 1 2 and l s l l 2 s h e l l s w i t h t h e i r d i f f e r e n t dependence on pm. The p r o p e r choice of t h e k i n e m a t i c variables i s i n f l u e n c e d by t h r e e c o n s i d e r a t i o n s : i ) one wishes t o keeplpl c o n s t a n t t h r o u g h o u t t h e experiment i n o r d e r t o have a c o n s t a n t e f f e c t of t h e f i n a l -s t a t e i n t e ra c t i o n ; ii) one s h o u l d measure a t q u a s i -e l a s t i c k i n e m a t i c s where t h e o f f -s h e l l e l e c t r o n -p r o t o n c r o s s s e c t i o n o i s w e l l known /14/; iii) one should maximize KOee i n o r d e r ep t o have a s high a c o i n c i d e n c e c o u n t r a t e a s p o > s x b l e . These c o n s i d e r a t i o n s l e a d t o two k i n e m a t i c arrangements commonly i n u s e ( s e e f i g . 3 ) : p a r a l l e l kinemat i c s , where $m i s p a r a l l e l t o t h e momentum t r a n s f e r 3 t h a t i s v a r i e d by changing 8,:; Table 1 shows t h a t most ( e , e l p ) e x p e r i m e n t s have been c a r r i e d o u t a t beam e n e r g i e s e o = 300 -800 MeV. In o r d e r t o a l l o w discrimination between f i n a l s t a t e s a good r e s o l u t i o n AEm i n t h e m i s s i n g e n e r g y v a r i a b l e i s i m p e r a t i v e . Table 1 
perpendicuZar k i n e m a t i c s , w i t h 6 , I ?j and t h e v a r i a t i o n i n p 1s a t t a i n e d by changing Op. Each of b o t h arrangements emphasizes dif!?erent a s p e c t s of t h e f i n a l -s t a t e i n t e r a c t i o n (dashed l i n e s i n f i g . 2 ) , and i n f a c t a comparison between t h e two methods can b e used t o g a t h e r i n f o r m a t i o n on t h e o p t i c a l p o t e n t i a l and on t h e r e a c t i o n mechanism / 4 / .

i a t i o n o f t h e dispersion DB o f t h e e l e c t r o n beam on t h e t a r g e t . Another improvement t h a t h a s c o n t r i b u t e d v a l u a b l y t o t h e q u a l i t y o f (e , e ' p ) d a t a i s t h e c o n s i d e r a b l y i n c r e a s e d r a t i o R/A o f r e a l -t o -a c c i d e n t a l c o i n c i d e n c e s . I n t h e NIKHEF-K s e t u p t h e s i n g l e s r a t e s i n b o t h s p e c t r o m e t e r s a r e u s u a l l y a e = 295 MeV/c
f a c t o r 100-1000 l a r g e r t h a n t h e 
idence t i m e r e s o l u t i o n ( A t ) o f t h e d e t e c t i o n s y s t e m s a r e n e c e s s a r y t o keep R/A, which i s p r o p o r t i o n a l t o d. f . / A t , a t an a c c e p t a b l e l e v e l . T a b l e 1 shows t h a t t h e q u a n t i t y d. f . / A t h a s
improved by an o r d e r o f magnitude. I n f i g . 6 we i l l u s t r a t e t h a t h i g h -r e s o l u t i o n s p e c t r o m e t e r s w i t h good a n g u l a r r e s o l u t i o n ( < 10 mrad) e n a b l e t o he v a l u e
Fig. 4 Missing e n s r g IE,J spectrum of A t = 0.75 n s i s o u r p r e s e n t l o w e r the r e a c t i o n y2C(e,e'p)''B.
l i m i t s e t by t h e f a s t t r i g g e r s c i n t i l l a t o r s and c o i n c i d e n c e e l e c t r o n i c s .
DATA ANALYSIS W e d i s c u s s t h e ( e , e 1 p ) d a t a a n a l y s i s s h o r t l y on t h e b a s i s o f f i g . 7 which p r e s e n t s t h e s c h e m a t i c d a t a f l o w . The e v e n t i n f o r m a t i o n o f b o t h s p e c t r o m e t e r s i s r o u t e d t o t h e program REDUCER, t h a t checks on t h e v a l i d i t y o f e v e n t t r a c k s , p r o d u c e s a c o i n c i d e n c e -t i m e s p e c t r u m T ( t c ) a f t e r c o r r e c t i o n o f t h e raw c o i n c i d e n c e -t i m i n g d a t a ( t e r , t p ) f o r f l i g h t -t i m e d i f f e r e n c e s and b u i l d s a s i x -d i m e n s i o n a l s p e c t r u m c (8' ,$)
o f c o i n c i d e n t e v e n t s . I n a l a t e r s t a g e i t i s t r a n s f o r m e d i n t o a twod i m e n s i o n a l s p e c t r u m C (Em,pm) i n (Em,pm) s p a c e . A second program, PHASPA, Uses a Monte C a r l o t e c h n i q u e t 6 c a l c u l a t e t h e phase-space a c c e p t a n c e V(E;n,pm) from t h e a n g u l a r and momentum a c c e p t a n c e 
I n f i g . 8 a r t of t h e s p e c t r a l f u n c t i o n S(Em,pm) f o r t h e r e a c t i o n "C(e,e'p)'lB i s shown. I t s h o u l d be compared w i t h t h e "raw" spectrum of f i g . 4. Since i t h a s undergone t h e whole chain o f a n a l y s i s programs d e s c r i b e d above it may s e r v e a s a check on t h e v a l i d i t y o f t h e v a r i o u s approximations. F i r s t l y we n o t e t h a t w i t h i n t h e e r r o r b a r s S = 0 below
Em = 1
MeV where t h e f i r s t peak due t o knockout from t h e g. s. o f ' B a p p e a r s . T h i s proves t h e a c c i d e n t a l c a l c u l a t i o n and s u b t r a c t i o n t o be c o r r e c t . Secondly we a l s o observe S = O i n between t h e "B g . s . and t h e f i r s t e x c i t e d s t a t e a t Ex = 2.125 MeV, which demonstrates t h a t t h e r a d i a t i v e u n f o l d i n g p r o c e s s works s a t i s f a c t o r i l y . Both o b s e r v a t i o n s h o l d t r u e f o r t h e d i f f e r e n t missing-momentum b i n s shown, which i n d i c a t e s t h e c o r r e c t n e s s o f t h e phase-space c a l c u l a t i o n .
A l a s t s t e p i n t h e a n a l y s i s of t h e ( e , e l p ) d a t a w i l l c o n s i s t o f a c a l c u l a t i o n of t h e FSI e f f e c t s . A s has been demonstrated / 2 , 4 , 6 / t h e s e e f f e c t s can be r e p r e s e n t e d roughly by i ) d i s t o r t i o n -a s h i f t i n 6, s i n c e t h e d i s t o r t e d p r o t o n momentum pD i n s i d e t h e n u c l e u s i s n o t e q u a l t o t h e d e t e c t e d proton momentum 3; ii) a b s o r p t i o n -an o v e r a l l r e d u c t i o n nCl ($1 which depends on t h e s h e l l quantum numbers ( a ) = { n l ) .
The absorption f a c t o r s nc, f o r v a l e n c e s h e l l s a r e i n t h e range 0 . 3 -0 . 7
f o r n u c l e a r masses A = 1 2 -5 8 and p r o t o n k i n e t i c e n e r g i e s o f 8 0 -1 0 0 MeV. 
RESULTS
Below we d i s c u s s t h e r e s u l t s o f o u r f i r s t ( e , e l p ) experiments on 12c, ' '~1 and 'v. They form p a r t o f a l a r g e r program i n which v a r i o u s n u c l e i up t o mass 208 w i l l be s t u d i e d . Because only a s m a l l amount o f beam time h a s been s p e n t on t h e s e experiments t h e p r e l i m i n a r y r e s u l t s a r e of r e l a t i v e l y poor s t a t i s t i c a l accuracy.
The k i n e m a t i c s of t h i s r e a c t i o n has been chosen such t h a t we probe t h e maximum of t h e l p -s h e l l momentum d i s t r i b u t i o n . The missing-energy spectrum ( s e e f i g . 4 ) has a r e s o l u t i o n o f about 200 keV. In t h e s p e c t r a l f u n c t i o n ( s e e f i g . 8 ) we observe t h a t t h e ground s t a t e (3/2-1, 2.125 MeV (1/2-) and 5.021 MeV (3/2-) f i n a l s t a t e s i n "B a r e predominantly populated. These t r a n s i t i o n s a r e known from ( e , e t p ) /2/, ( d ,~) /25/ and (p,2p) /26/ r e a c t i o n s t o have l p -c h a r a c t e r . However, i n t h e ( d ,~) and ( p , 2 p ) r e a c t i o n s t h e pick-up forbidden 4 . 4 5 MeV (5/2-) s t a t e , i s a l s o s t r o n g l y e x c i t e d , whereas i t i s c l e a r l y a b s e n t i n o u r d a t a .
S i n c e t h e l f 5 / 2 component i n t h e " C ground s t a t e i s presumably s m a l l , it h a s been t r i e d /27/ t o d e s c r i b e t h i s t r a n s i t i o n a s a two-ste p r o c e s s i n which e i t h e r t h e 2+ s t a t e a t 4.44 MeV i n "C o r t h e "B ground s t a t e p l a y an i n t e r m e d i a r y r o l e . Due t o t h e weakness o f t h e
e l e c t r o m a g n e t i c i n t e r a c t i o n t h e p r o b a b i l i t y f o r such a t w o -s t e p p r o c e s s i n t h e ( e , e f p ) r e a c t i o n i s much s m a l l e r t h a n i n t h e c a s e o f h a d r o n i c p r o b e s .
Fig. 8 Spectral function of the reaction 12c(e, e ' p l "~.
A f u r t h e r i n t e r e s t i n g p a r t o f t h e s p e c t r a l f u n c t i o n i s t h e r e g i o n above Em = 2 1 MeV. Here t h e h a d r o n i c e x p e r i m e n t s /25,26/ o b s e r v e up t o 5 p o p u l a t e d s t a t e s , whereas o u r ( e , e l p ) r e a c t i o n ( a t p m = 120-150 MeV/c) shows none. From t h e ( e , e f p ) s p e c t r a measured e a r l l e r a t S a c l a y /2/ i t may be deduced t h a t t h i s r e g i o n i s o n l y v e r y weakly e x c i t e d a t low m i s s i n g momentum, which may p o i n t a t 1s wave-function components. I t seems v e r y w o r t h w h i l e t o s t u d y t h i s r e g i o n w i t h t h e h i g h -r e s o l u t i o n a p p a r a t u s a t NIKHEF-K and t o compare t h e d a t a from t h e e l e c t r o m a g n e t i c and h a d r o n i c r e a c t i o n s ,
7~~( e , e ' p ) 6~g
I n t h e s p e c t r a l f u n c t i o n ( s e e f i g . 9 ) f o r t h e r e a c t i o n 2 7~l ( e , e f p ) 2 6~g f i v e prominent p e a k s due t o knock-out o f I d p r o t o n s a r e o b s e r v e d . These peaks ( g . s . ( 0 + ) , 1 . 8 1 MeV ( 2 + ) , 2.94 MeV (2') 4,33 MeV (2') and 5.49 MeV (4') a r e a l s o s e e n i n ( d , z ) e x p e r i m e n t s /28,29/. T h e i r momentum d i s t r i b u t i o n s ( s e e f i g . 10a) have a r e l a t i v e magnitude i n agreement w i t h v a l u e s deduced from pick-up s p e c t r o s c o p i c f a c t o r s ( 0 . 3 , 1.0, 0 . 2 , 2 . 1 , 0.3, a v e r a g e o f r e f s . 28,291. I n f i g . 10a we a l s o show a I d momentum d i s t r i b u t i o n a s c a l c u l a t e d i n a Woods-Saxon p o t e n t i a l t h a t f i t s m a g n e t i c e l a s t i c e l e c t r o n s c a t t e r i n g from 7~1 /30/. As s l i g h t l y d i f f e r e n t momentum dependence i s o b s e r v e d f o r t h e peak a t 4.33 MeV. Although a c c u r a t e v a l u e s a w a i t p e a k -f i t t i n g , it seems t h a t t h e o b s e r v a t i o n by W i l d e n t h a l e t a l . /29/ o f an Z = 0 t r a n s f e r
t o t h i s s t a t e c o u l d p o s s i b l y e x p l a i n t h e d e c r e a s e of t h e momentum d i s t r i b u t i o n w i t h m i s s i n g momentum. F i g . 9 Spectral function for the reaction 7~~( e ,
e 'pl M g , Above 6 MeV e x c i t a t i o n energy knock-out from t h e l p -s h e l l becomes dominant. According t o Wagner e t a l . /28/ t h e peaks a t 7.86 and 9.16 MeV r e p r e s e n t t r a n s f e r from t h e 1p1/2 s u b s h e l l . T h e i r r a t i o o f s p e c t r o s c o p i c f a c t o r s ( 1 . 8 : 1.3) from t h e ( d ,~) r e a c t i o n i s i n accordance w i t h t h e peak h e i g h t s i n o u r s p e c t r a ; t h e shape of t h e i r momentum d e n s i t i e s a g r e e s w i t h t h a t of an l p l 2 s t a t e , a s shown i n f i g . lob. The s m a l l peak a t 11. 'V and 4 8~i , r e s p e c t i v e l y , one can e a s i l y c a l c u l a t e t h e s p e c t r o s c o p i c f a c t o r s f o r l = 3 t r a n s f e r t o t h e (0+,2+,4 ,6+) q u a d r u p l e t i n "Ti. The expected r a t i o (9:5:9:13) i s c l o s e l y reproduced by ( d ,~) e x p e r iments /33,34/ and i s a l s o i n q u a l i t a t i v e agreement w i t h t h e r a t i o o f t h e peak a r e a s i n f i g . 11. The momentum density of t h e 0' s t a t e shows t h e c h a r a c t e r i s t i c If-shape ( s e e f i g . 
3 ) . For t h e 2+ l e v e l s m a l l 2 p -s h e l l admixtures i n t h e wave f u n c t i o n have been d e t e c t e d i n a ( d ,~) r e a c t i o n / 3 5 / a t lower d e u t e r o n e n e r g i e s . W e s h a l l i n v e s t i g a t e t h i s f e a t u r e by measuring t h e momentum d i s t r i b u t i o n w i t h b e t t e r s t a t i s t i c s t h a n i n t h e p r e s e n t d a t a .
C4-66
JOURNAL DE PHYSIQUE + + S i n c e t h e ( a f , 2 + , 4 ,6 ) q u a d r u p l e t i s o f r e l a t i v e l y s i m p l e s t r u c t u r e it may s e r v e a s a gauge f o r t h e o p t i c a l -p o t e n t i a l d e s c r i p t i o n o f t h e f i n a l -s t a t e i n t e r a c t i o n . F o r t h i s purpose we p l a n t o measure t h e s p e c t r a l f u n c t i o n a t a few d i f f e r e n t o u t g o i n g p r o t o n e n e r g i e s . A t t h i s p o i n t w e wish t o p o i n t o u t t h a t t h e dependence on b o u n d -s t a t e wave f u n c t i o n s of t h e s p e c t r o s c o p i c f a c t o r s deduced from t h e ( e , e l p ) r e a c t i o n i s c o m p l e t e l y d i f f e r e n t from t h e s e v e r e s e n s i t i v i t y o b s e r v e d / l o , 11/ i n one-nucleon t r a n s f e r r e a c t i o n s . I n f a c t i n ( e , e l p ) one maps o u t t h e s i n g l e -p a r t i c l e wave f u n c t i o n and t h e s e n s i t i v i t y of C'S on t h e r a d i a l b o u n d -s t a t e wave f u n c t i o n i s v e r y s m a l l .
I n t h e s p e c t r a o f f i g . 11 t h e 2 = 0 p i c k u p from t h e 4.42 MeV ( 3 -) and 6.10 MeV ( 4 -) s t a t e s i s c l e a r l y s e e n . I f t h e s e a r e t h e 2Slh? h o l e s t a t e s t h e i r s t r e n g t h s s h o u l d be p r o p o r t i o n a l t o 2 J f + l . T 
) . The momentum d e n s i t y o f t h e s t a t e a t 5.44 MeV i n d e e d e x h i b i t s an I d shape ( s e e f i g , 1 3 ) .
A s i s shown i n f i g . 11 t h e r e g i o n between 6 and 16 MeV e x c i t a t i o n e n e r g y i s r a t h e r f e a t u r e l e s s w i t h i n t h e p r e s e n t l i m i t e d s t a t i s t i c s . The s t r u c t u r e p e a k s r o u g h l y a t 120 MeV/c m i s s i n g momentum, which may i n d i c a t e t h e p r e s e n c e o f I d h o l e s t a t e s . Whether o r n o t i t w i l l be p o s s i b l e t o d i s e n t a n g l e it from s t r e n g t h a w a i t s t h e r e s u l t o f t h e a n a l y s i s i n p r o g r e s s o f b e t t e r s t a t i s t i c s d a t a . 
Fig. 12 Missing energy s p e c t m for t h e ~e a c t i o n
CONCLUSION
W e have d e m o n s t r a t e d t h a t t h e i n s t r u m e n t a t i o n f o r p e r f o r m i n g h i g hr e s o l u t i o n ( e , e l p ) e x p e r i m e n t s i s now a v a i l a b l e a t NIKHEF-K. In t h e d a t a a n a l y s i s a c c i d e n t a l s u b t r a c t i o n , phase-space c a l c u l a t i o n and r a d i a t i v e u n f o l d i n g have been shown t o y i e l d c o n s i s t e n t r e s u l t s . By a p r o p e r c h o i c e of t h e k i n e m a t i c a l c o n d i t i o n s a m b i g u i t i e s i n t h e o f fs h e l l e l e c t r o n -p r o t o n c r o s s s e c t i o n can b e minimized, and t h u s an e x p e r i m e n t a l s p e c t r a l f u n c t i o n i s o b t a i n e d w i t h h i g h a c c u r a c y . I n t h e d i s c u s s i o n of t h e p r e s e n t r e s u l t s we have r e s t r i c t e d o u r s e l v e s t o t h e two o u t e r m o s t s h e l l s , i . e . t h e v a l e n c e s h e l l , and one s h e l l d e e p e r . I n a l a t e r s t a g e we s h a l l a l s o e x p l o i t t h e ( e , e l p ) r e a c t i o n f o r t h e s t u d y of d e e p -l y i n g s h e l l s ,
A comparison o f t h e s p e c t r a l f u n c t i o n w i t h s h e l l -m o d e l p r e d i c t i o n s i s somewhat hampered by u n c e r t a i n t i e s i n t h e e f f e c t s of t h e f i n a l -s t a t e i n t e r a c t i o n . P r o v i d e d t h a t more t h e o r e t i c a l a t t e n t i o n i s g i v e n t o t h i s a s p e c t , t h e ( e , e l p ) r e a c t i o n h a s t h e p o t e n t i a l t o become an a c c u r a t e method f o r t h e d e t e r m i n a t i o n o f s i n g l e -p a r t i c l e s h e l l s t r u c t u r e . I n a s y n t h e s i z i n g approach w i t h s i n g l e -n u c l e o n t r a n s f e r r e a c t i o n s it w i l l c o n t r i b u t e c o n s i d e r a b l y t o t h e u n d e r s t a n d i n g o f h o l e s t a t e s i n n u c l e i , w e b e l i e v e .
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